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VEHICLE AND BUMPER ASSEMBLY
THEREFOR HAVING AN INTEGRAL FASCIA
AND ENERGY ABSORBER, AND METHOD
FOR MAKING THE SAME

CROSS REFERENCE TO RELATED
APPLICATTIONS

This application claims the benefit of U.S. Patent Appli-
cation Serial No. 60/191,221, filed Mar. 22, 2000.

BACKGROUND OF INVENTION

1. Field of the Invention

This 1nvention relates generally to automobile bumpers,
and 1n particular to an i1mproved method for making a
vehicular bumper assembly having a fascia with an integral
energy absorber.

2. Description of the Related Art

Automobile bumpers typically comprise an impact beam
or reinforcement beam, energy absorbers surrounding the
impact beam, and a fascia surrounding the energy absorber.
The impact beam 1s typically made of high strength steel or
aluminum, attached to the vehicle frame, and effectively
provides the impact strength of the bumper. The energy
absorber 1s typically a foam material, although 1t can alter-
natively be a hydraulic or gas piston and cylinder assembly.
The fascia 1s the visible exterior of the bumper, and 1is
typically made of plastic.

Referring now to FIG. 1, a prior art bumper system 1s
generally depicted comprising a vehicle 10 with an attached
bumper assembly 12. The bumper assembly 12 comprises a
bumper beam 20, an energy absorbing layer 22, and a fascia
24. The bumper beam 20 typically comprises a rigid metallic
member and 1s rigidly attached to the frame of the vehicle 10
in a conventional manner. The fascia 24 1s typically made of
a polymeric material conforming to the color and styling of
the vehicle 10. The energy absorbing layer 22 1s sandwiched
between the fascia 24 and the bumper beam 20. The fascia
24 and energy absorbing layer 22 are attached to the vehicle
in a conventional manner, depicted generally in FIG. 1 as
utilizing a series of fasteners 14.

Typically, the fascia 1s manufactured by a high-pressure
plastic mjection molding process. Current injection molding,
processes suitable for making the fascia, however, are inca-
pable of molding a fascia which 1s less than 3 mm thick. It
1s desirable, however, to provide a fascia having a thickness
of less than 3 mm. A reduced thickness would result 1n less
plastic bemng used to manufacture the bumper, thereby
reducing the cost. A reduced thickness would also reduce the
welght of the bumper, providing increased fuel efficiency.

In the past, the fascia of bumpers has been painted by way
of a spray painting process. This process creates a great deal
of environmental concerns and results 1n the use of expen-
sive equipment to capture the volatile-organic compounds
used 1n the spray painting process. The spray painting,
process further has relatively high rejection rates due to dirt
and other spray painting defects. These and other factors
tend to make the spray painting process very costly.

The bumper components have typically been separately
shipped to the assembly plant for incorporation into the
vehicle. The separate manufacturing and shipping of these
components requires expensive packaging to ensure that the
components are not damaged during shipment. The separate
shipping and manufacturing requires additional floor space
at both the manufacturing facility and the assembly plant,
and further increases the cost of production.
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Bumper fascias that incorporate a foam energy absorbing,
material are typically manufactured by a two-stage process.
The first stage involves forming the fascia. The second stage
involves adding the foam material to the fascia piece. This
manufacturing process requires additional handling of the
pieces, additional tooling, and additional manufacturing
time, all adding to the production cost of the piece.

SUMMARY OF INVENTION

It 1s desirable to have a reduced thickness fascia that 1s
pre-colored and integrally formed with a foam energy
absorber to reduce the weight of the bumper, stmplity the
manufacturing process, and reduce storage space require-
ments.

In one aspect, the present invention comprises a vehicle
comprising a body having a bumper mounting portion
thereon, a bumper beam mounted to the bumper mounting
portion, a fascia mounted to the vehicle 1in overlying fashion
to the bumper beam, and an energy absorber integrally
formed with the fascia and disposed between the fascia and
the bumper beam, whereby the fascia and energy absorber
can be manufactured, assembled, 1nstalled and replaced as a
unit. In one embodiment of this aspect of the 1invention, the
fascia has a thickness generally less than 3 mm. In another
embodiment, the fascia comprises at least two layers of
different materials, in which an outer layer comprises a
transparent top coat material with a Class A finished surface,
and an 1nner layer 1s colored to have an appearance consis-
tent with the color of the vehicle. In another embodiment,
the layers further comprise a structural layer, wherein the
inner layer 1s interposed between the outer layer and the
structural layer, where the structural layer 1s made of a
relatively inexpensive material compared to the cost of the
outer and inner layers, the outer and inner layers are rela-
tively thin compared to the thickness of the structural layer,
and the structural layer has a thickness of about 1.5 to 2.0
mm and 1s formed from recycled materials. In yet another
embodiment, the energy absorber 1s formed from beads of
expanded polypropylene, and the energy absorber and fascia
can be shipped as a unit due to the integral formation of the
energy absorber and the fascia.

In another aspect, the present invention comprises a
bumper comprising a bumper beam for mounting to a
vehicle, a fascia for mounting to the vehicle 1 overlying
fashion to the bumper beam, and an energy absorber inte-
orally formed with the fascia and disposed between the
fascia and the bumper beam, whereby the fascia and energy
absorber can be manufactured, assembled, installed and
replaced as a unit.

In yet another aspect, the present invention comprises a
fascia assembly for a vehicular bumper comprising a fascia
having an 1nner surface and an outer surface, the outer
surface having an aesthetic appearance consistent with the
styling of a preselected vehicle, and an energy absorber
formed 1ntegrally with the 1nner surface of the fascia.

In yet another aspect, the present invention comprises a
method of making a fascia assembly for a vehicular bumper
in a mold, the fascia assembly comprising a fascia made of
a thermoplastic laminate material and an energy absorber,
the mold comprising a first mold half having an 1nner surface
defining a cavity and a second mold half defining a core that
1s movable 1nto the cavity, the core having an outer surface
facing the cavity, wherein the mold halves are selectively
movable with respect to one another between a retracted
position whereby the mold halves have space defined
between the two, and a forming position wherein the mold
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halves contact and the mold core 1s disposed within the
cavity, the method comprising the steps of positioning the
thermoplastic laminate material between the mold halves
when the mold halves are 1n the retracted position, clamping,
the thermoplastic laminate material between the mold halves
by moving the mold halves to the forming position, drawing,
the thermoplastic laminate material against the inner surface
of the lower mold half to form the fascia for the vehicular
bumper; and injecting a foam material into the cavity to form
an energy absorber that i1s integral with the fascia. In one

embodiment of this aspect of the invention, the step of
drawing the thermoplastic laminate material against the
inner surface of the lower mold half further comprises the
step of forming a vacuum between the thermoplastic lami-
nate material and the mnner surface of the lower mold half.
In another embodiment, the step of drawing the thermoplas-
fic laminate material against the 1nner surface of the lower
mold half further comprises the step of forming a vacuum
between the thermoplastic laminate material and the mold
core. In yet another embodiment, the step of drawing the
thermoplastic laminate material against the inner surface of
the lower mold half further comprises the step of imntroducing
pressurized air between the mold core and the thermoplastic
laminate material after the drawing of a vacuum therebe-
tween. In yet another embodiment, the step of mnjecting foam
material 1into the cavity comprises injecting foam beads into
the cavity. In yet another embodiment, the method of form-
Ing an energy absorber that 1s integral with the fascia further
comprises the step of melting the foam beads by 1njecting
stcam 1nto the cavity. In yet another embodiment, the
method of forming an energy absorber that is integral with
the fascia further comprises the step of compressing the
foam beads after they are melted. In yet another
embodiment, the step of compressing the foam beads after
they are melted further comprises the step of moving the
mold core toward the cavity.

These and other benefits, results and objects of the present
invention will be apparent to one skilled 1n the art, in light
of the following specification when read in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s an exploded, perspective view of a motor vehicle
bumper system 1ncorporating a fascia according to the prior
art wherein the energy absorber and fascia are separately
formed, manufactured and assembled.

FIG. 2 1s an exploded, perspective view of a motor vehicle
bumper system incorporating a fascia assembly with an
integral energy absorber according to the invention.

FIG. 3 1s a sectioned perspective view of a portion of the
fascia assembly of FIG. 2 taken along a vertical direction.

FIG. 4 1s a close-up view of the sheet of thermoformable
fascia material of FIG. 3 1llustrating the various layers of the
fascia material.

FIG. 5 1s a schematic illustration of a sheet of thermo-
formable fascia material being passed between opposed
sources of radiant heat for heating of the fascia material as
part of a thermoforming process according to the invention.

FIG. 6 1s a sectioned perspective view of a part of a
thermoforming apparatus for forming the fascia of FIG. 2
comprising a cavity tool and a core tool shown 1n the open
position for receiving the fascia.

FIG. 7 1s a sectioned perspective view of the part of the
thermoforming apparatus of FIG. 5 showing the cavity tool
and the core tool 1n a closed or clamping position and
forming a mold cavity with the fascia material clamped
between the cavity and core tools.
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FIG. 8 1s a sectioned perspective view of the thermoform-
ing apparatus of FIG. 7 showing evacuation of air from the
mold cavity on both sides of the fascia.

FIG. 9 15 a sectioned perspective view of a part of the
thermoforming apparatus of FIG. 7 showing the drawing of
the fascia against the cavity tool by the introduction of air
into the previously evacuated core cavity.

FIG. 10 1s a sectioned perspective view of a part of the
thermoforming apparatus of FIG. 7 showing the reposition-
ing of a core mold of the core tool 1nto abutment with the
fascia to define rear wall of the cavity.

FIG. 11 1s a sectioned perspective view of a part of the
thermoforming apparatus of FIG. 7 showing the introduction
of foam beads and steam 1nto the cavity defined by the fascia
and core mold to form the energy absorber.

FIG. 12 1s a flowchart of the manufacturing process for
manufacturing a fascia with mtegrated energy absorber of

FIG. 2.

DETAILED DESCRIPTION

Referring now to FIG. 2, a bumper system according to
the 1nvention 1s depicted in which certain elements are the
same 1n the invention and in the prior art. Thus, like
numerals will be used to identity like elements. The bumper
system comprises a vehicle 10 with an attached bumper
assembly 25. The bumper assembly 25 comprises a bumper
beam 20, and a fascia assembly 26. The fascia assembly 26
comprises a fascia 24 with an mtegrated energy absorbing
layer 22 as heremafter described. The fascia assembly 26 1s
attached to the vehicle through fasteners 14.

FIG. 3 illustrates a sectional view of a portion of the fascia
assembly 26. The fascia 24 1s integrally formed with the
energy absorbing layer 22, preferably using a thermoform-
ing process. The energy absorbing layer 22 1s preferably
made from expanded polypropylene and the fascia 24 is
preferably made from a molded plastic material, preferably
a laminate.

FIG. 4 illustrates the preferred laminate construction for
the fascia 24. The material 90 used to form the fascia
assembly 26 1s a composite polymeric sheet material com-
prising three layers 92, 94 and 96. In the preferred
embodiment, the first layer 92 comprises a clear acrylic
material approximately 0.5 mm thick for providing a Class
A surface that 1s preferred by manufacturers for the exterior
of an automobile. In the preferred embodiment, the second
layer 94 comprises a color layer approximately 0.5 mm
thick. In the preferred embodiment, the third layer 96
comprises a structural layer approximately 1.5 mm thick
consisting of recycled polymeric material, which 1s a less
expensive material than the clear acrylic and color materials
used 1n the first two layers 92, 94. The total thickness of the
laminate material 90 1s thus less than 3 mm, resulting 1n a
fascia 24 that 1s lighter and less costly than one made by an
injection molding process.

The preferred method and apparatus for making the fascia
assembly 26 are illustrated in FIGS. 5—11. FIG. 5 1llustrates
a heating apparatus for heating the material prior to the
forming of the fascia 24 integrally with the absorbing layer

22 1n the mold shown 1in FIGS. 6-11.

The heating apparatus 36 1s well known 1n the thermo-
forming process and preferably comprises spaced radiant
heaters 37 between which the material 90 1s passed on its
way to the mold 30. The radiant heaters can be replaced with
many other suitable heaters. Also, the mold 30 can be
heated, which eliminates the need for the separate heating
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apparatus. However, the heated mold 1s not preferred since
it makes the mold 30 more complex in construction and can
result in longer cycle times 1f the mold must be cooled prior
to removal of the fascia assembly 27, Referring now to FIG.
6, the fascia mold 30 comprises a cavity tool 32 and a core
tool 34. The cavity tool 32 comprises a cavity tool box 42
and a cavity tool base 40 1n contact therewith. The cavity
tool box 42 1s supported by the cavity tool base 40 and is
fixedly attached thereto. The cavity tool box 42 1s a generally
open-top rectangular container-like assembly comprising
two opposed sides 44, two opposed ends 46 (only one of
which i1s shown) orthogonal to the sides 44, a top edge 48
orthogonal to the sides 44 and the ends 46, a bottom edge 49,

and a cavity wall 51.

Suitable seals 38, such as o-ring type gaskets, are pro-
vided between the cavity tool base 40 and the edge 48 to
provide an air tight seal between the cavity tool box 42 and
the base 40. The box 42 is secured to the base 40 using
conventional fasteners (not shown), such as machine screws
or bolts, secured into the bottom edge 49. The base 40 1s
provided with an orifice and conventional high-pressure air
fitting 53 for connection to a vacuum source 57 and air
supply 59.

The cavity wall 51 has an inner surface 52 that transitions
into the top edge 48 and defines a cavity 50 which 1s open
in a generally upward direction as seen 1n FIGS. 6-11. The
inner surface 52 of the cavity wall 51 1s shaped and
configured to form a Class A-type surface on the sheet when
it 1s drawn against the iner surface which thereby forms the
outer surface of the subsequently-formed fascia 24.

The cavity wall 51, sides 44, ends 46, top edge 48, and
base 40 define a vacuum chamber 55 when the box 42 1s
secured to the base 40. The vacuum chamber 55 1s fluidly
connected to vacuum pump 57 and air supply 539 using a
conventional high pressure air line. The upper portion of the
cavity wall 51 is provided with vacuum conduits 56 that are
regularly spaced along the perimeter adjacent the top edge
48. The vacuum conduits 56 fluidly connect the cavity 50 to
the vacuum chamber 35.

The cavity wall 51 1s provided with cooling passageways
58 at regularly spaced intervals that are interconnected to
provide for the circulation of cooling water therethrough. It
will be understood by one skilled 1n the art that the cooling,
passageways 38 are fluidly connected to an external source
of cooling water (not shown) in a conventional manner
incorporating valves and control devices for controlling the
introduction of cooling water into the passageways 38, and
such a system 1s not detailed here.

The core tool 34 comprises a core tool box 62, a ring die
64, and a core mold 77. The core tool box 62 1s a generally
rectangular box-like structure comprising sides 72, a top 74,
and ends 75 (only one of which is shown). The ring die 64
1s a generally rectangular box-like structure comprising
sides 66 and ends 68 (only one of which is shown). The ring
die 64 1s slidably received within the core tool box 62 for
relative movement thereof. The core tool box 62 1s provided
with an actuator system, such as conventional hydraulic
actuators well-known to one skilled in the art (not shown)
that position and retract the core tool box 62 independently
of the ring die 64, as hereinafter described. The ring diec 64
1s provided with an actuator system, such as conventional
hydraulic actuators well-known to one skilled in the art (not
shown) that position and retract the ring die 64 indepen-
dently of the core tool box 62 and core mold 77, as
hereinafter described.

The core mold 77 1s a generally elongated, irregularly-
shaped member comprising an upper surface 100, a lower
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surface 102, and a perimeter edge 104. The lower surface
102 conforms generally to the shape of a rear surface of the
energy absorbing layer 22 that conforms to and 1s positioned
against the bumper beam 20 when assembled. The upper
surface 100 1s typically planar, and the perimeter edge 104
1s orthogonal thereto. The perimeter edge 104 1s 1n slidable
communication with the interior surfaces of the sides 66 and

the ends 68 of the ring die 64. The perimeter edge 104 1s
provided with suitable seals 76, such as gaskets made of
Delrin or other durable material, to provide an air tight seal
between the perimeter edge 104 and the interior perimeter
surfaces of the ring die 64 while enabling the relative
movement thereof. The space bounded by the lower surface
102, the sides 66 and ends of 68 of the ring die 64, and the
sheet 90 when restrained between the ring die 64 and cavity
tool box 42 as hereinafter described define a ring die cavity
79. In the preferred embodiment, the core mold 77 1s rigidly
attached to the core tool box 62 through rigid supports
extending between the upper surface 100 and the underside
of the core tool box top 74 (not shown) so that the core mold
77 moves with the movement of the core tool box 62 as
hereinafter described. Alternatively, the conduits 78, 84, and
86 hereinafter described may provide the rigid connection
between the core mold 77 and the core tool box 62.

The core mold 77 1s provided with conduits 78, 84, and 86
therethrough for the conveyance of vacuum and air, steam,
and foam beads, respectively. The vacuum conduits 78
extend from the upper surtace 100 through the top 74 of the
core tool box 34, and are fluidly connected to a vacuum
source 37. The steam conduits 84 extend from the upper
surface 100 to the top 74 of the core tool box 34, and are
fluidly connected to a steam source 106. The foam bead
conduits 86 extend from the upper surface 100 through the
top 74 of the core tool box 34, and are fluidly connected to
a supply of beads 108. In the preferred embodiment, the
foam beads are expanded polypropylene beads. The prop-
erly sequenced introduction of vacuum, air, steam and foam
beads 1nto the mold 1s precisely controlled by a controller
110, such as a combination of electromechanical devices,
logic circuits, hydraulic components, or other suitable
devices well-known to one skilled in the art. The core mold
77 1s provided with cooling passageways 80 at regularly
spaced 1ntervals that are interconnected to enable the circu-
lation of cooling water therethrough. The cooling conduits
80 are fluidly connected to a source of cooling water (not
shown). The itroduction and control of cooling water in the
cavity tool 32 and core tool 34 may also be controlled by the
controller 110.

The molding of a fascia assembly 26 and energy absorb-
ing layer 98 will now be described with reference to FIGS.
5—-11. As a preliminary step, the fascia mold 30 is installed
in a conventional press machine (not shown) and the various
hydraulic, air, cooling water, steam, and foam bead lines are
connected to the cavity tool 32 and core tool 34. The cavity
tool 32 and core tool 34 are aligned 1n a first position to
receive the fascia material 90 therebetween.

Referring to FIG. §, the fascia material 90 1s mitially
heated, preferably by the radiant heat source 36. The heated
sheet 1s then positioned between the cavity tool 32 and the
core tool 34 (FIG. 6) and then lowered onto the cavity tool
32 to rest on the top edge 48. The ring die 64 1s then lowered
(FIG. 7) to clamp the sheet 90 around its perimeter between
the top edge 48 of the cavity tool 32 and the bottom edge 49
of the ring die 64. A vacuum 1s then introduced into the
cavity 50 and the ring die cavity 79 (FIG. 8) concurrently so
that there 1s no pressure differential across the sheet 90.
Referring to FIG. 9, the air valve 1s then actuated so that air
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1s 1ntroduced 1nto the ring die cavity 79 while the vacuum 1s
maintained 1n the cavity 50. The sheet 90 1s thereby brought
into contact with the surface 52 where the surface of the
fascia 24 contacting the surface 52 forms the fascia exterior
proiile 54. In FIG. 10, the core mold 77 1s lowered 1nto the
cavity 50 1n proximity to the fascia 24 to create a forming
cgap 88, which 1s the space between the upper surface of the
material 90 and the core mold surface 102.

In FIG. 11, foam beads 112 are introduced through the
bead conduit 86 to completely fill the forming gap 88. In the
preferred embodiment, the bead source 108 1s pressurized.

The beads 112 are introduced through the bead conduits 86
from the pressurized bead source 108 while a vacuum 1is
applied to the forming gap 88 through the vacuum conduits
78, which causes the beads to completely fill the forming
cgap 88. In the preferred embodiment, the foam beads consist
of expanded polypropylene beads. The core 77 1s then
moved an additional preselected distance toward the cavity
tool to tightly pack and partially crush the beads in the
forming gap 88, which controls the density of the resulting
foam. Steam 1s then introduced 1nto the forming gap 88 and
beads through the steam conduits 84. The steam fuses the
foam beads together into the energy absorber layer 98.
Cooling water 1s then introduced into the cooling passage-
ways 38, 80 to cool the fascia 24 and energy absorbing layer
98. After cooling, the ring die 64 and core mold 77 are
retracted and the fascia assembly 26 1s removed from the
mold 30. Pressurized air may be imtroduced through the
vacuum conduits 56 to assist 1n the separation of the mold
30 and fascia assembly 26.

The aforementioned thermoforming steps are part of an
integrated manufacturing and shipping process described in
FIG. 12. Referring to FIG. 12, the plastic sheet material 1s
obtained from a source 200, received at the manufacturing
facility 202, and entered into inventory at the manufacturing
facility 204. The sheet material proceeds through the ther-
moforming process 206 as previously described. After
removal from the mold 30, the fascia assembly 26 1is
trimmed 1n a trimming cell 208. The fascia assembly 26 then
undergoes a quality control inspection 210 and 1s then
packaged for shipping to a customer 212. The packaged
product 1s entered into outgoing inventory 214, and 1s then
sent to shipping 216 for delivery to the customer 218.

The invention described herein has many benefits over the
prior art. First, because the bumper facia 1s pre-colored, the
costs associated with prior art painting processes are elimi-
nated. Further, the outer surface of the bumper facia is far
more resistant to chipping and cracking since the colored
portion of the bumper facia 1s sandwiched between the outer
topcoat layer and the base layer.

Second, the assembly of the bumper facia with an energy
absorber wherein the outer surface of the energy absorber 1s
integrally formed with the inner surface of the bumper facia
allows the energy absorber to easily absorb low-speed
collisions since this integral formation of the bumper facia
with the energy absorber has no space between the bumper
facia and the energy absorber. This 1s 1n contrast to prior art
bumper assemblies 1n which the energy absorber was a
separate member and simply “floated” between the inner
surface of the bumper facia and the bumper beam, thus, prior
art bumper assemblies were far more susceptible to low-
speed collisions wherein the bumper assembly of this 1nven-
fion more easily prevents the damage caused 1n low-speed
collisions while also providing increased 1mpact absorption
in high-speed collisions.

Third, the manufacturing process described heremn in
which both the bumper facia and an integral energy absorber
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are formed 1n a single manufacturing process, greatly
reduces the time, resources and expense needed to manu-
facture a bumper assembly.

While the invention has been specifically described in
connection with certain specific embodiments thereot, it 1s
to be understood that this 1s by way of illustration and not of
limitation, and the scope of the appended claims should be
construed as broadly as the prior art will permut.

What 1s claimed is:

1. A vehicle comprising:

a body having a bumper mounting portion thereon;

a bumper beam mounted to the vehicle bumper mounting
portion;

a fascla mounted to the vehicle in overlying fashion to the
bumper beam, said fascia comprised of a single struc-
tural layer of polymeric material with the proviso that
the polymeric material contains no mineral reinforce-

ment nanoparticles and having a thickness of 2.0 mil-
limeters or less; and an energy absorber mtegrally

formed with the fascia and disposed between the fascia
and the bumper beam;

whereby the fascia and energy absorber can be
manufactured, assembled, installed and replaced as a
unit.

2. The vehicle of claim 1 wherein the fascia comprises at
least two layers of different materials.

3. The vehicle of claiam 2 wherein one of the at least two
layers comprises an outer layer comprising a transparent top
coat material.

4. The vehicle of claim 3 wherein the transparent top coat
has a Class A finished surface thereon.

5. The vehicle of claim 3 wheremn the fascia further
comprises an inner layer colored to have an appearance
consistent with the color of the vehicle.

6. The vehicle of claim 5 wherein the structural layer 1s
made of a teas expensive material compared to the cost of
the outer and inner layers.

7. The vehicle of claim 5 wherein the outer and inner
layers are relatively thin compared to the thickness of the
structural layer.

8. The vehicle of claim 1 wherein the structural layer has
a thickness of about 1.5 to 2.0 millimeters

9. The vehicle of claim 1 wherein the structural layer 1s
formed from recycled materials.

10. The vehicle of claim 1 wherein the energy absorber 1s
formed from beads of expanded polypropylene.

11. The vehicle of claim 1 wherein the energy absorber
and the fascia an be shipped as a unit due to the integral
formation of the energy absorber and the fascia.

12. A bumper comprising;:

a bumper beam for mounting to a vehicle;

a fascia for mounting to the vehicle in overlying fashion
to the bumper beam, said fascia comprised of a single
structural layer of polymeric material with the proviso
that said polymeric, material contains no mineral rein-
forcement nanoparticles and having a thickness of 2.0
millimeters or less; and

an energy absorber mtegrally formed with the fascia and
disposed between the fascia and the bumper beam;

whereby the fascia and energy absorber can be
manufactured, assembled, installed and replaced as a
unit.
13. The bumper of claim 12 wherein the fascia comprises
at least two layers of different materials.
14. The bumper of claim 13 wherein one of the at toast
two layers comprises an outer layer comprising a transparent
top coat material.
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15. The bumper of claim 14 wherein the transparent top
coat has a Class A finished surface thereon.

16. The bumper of claim 14 the other of the at least two
layers comprises an inner layer colored to have an appear-
ance consistent with the color of the vehicle interposed
between the outer layer and the structural layer.

17. The bumper of claim 16 wherein the structural layer
1s made of a less expensive material compared to the cost of
the outer and 1nner layers.

18. The bumper of claim 16 wherein the outer and inner
layers are relatively thin compared to the thickness of the
structural layer.

19. The bumper of claim 12 wherein the structural layer
has a thickness of about 1.5, to 2.0 millimeters.

20. The bumper of claim 12 wherein the structural layer
1s formed from recycled materials.

21. The computer of claim 12 wherein the energy absorber
1s formed from beads of expanded polypropylene.

22. The bumper of claim 12 wherein the energy absorber
and the fascia can be shipped us a unit due to the integral
formation of the energy absorber and the fascia.

23. A fascia assembly for a vehicle bumper comprising;:

a fascia comprising a single structural layer of polymeric
material with the proviso that the polymeric material
contains no mineral reinforcement nanoparticles, said
structural layer having a thickness of 2.0 millimeters or
less, said fascia further having an inner surface and an
outer surface, the outer surface having an aesthetic
appearance consistent with the styling of a preselected
vehicle: and an energy absorber farmed integrally with
the 1nner surface of the fascia.

24. The fascia assembly of claim 23 wherein the fascia

comprises at least two layers of different materials.

25. The fascia assembly of claim 24 wherein one of the at

least two layers comprises an outer layer comprising a
fransparent top coat material.
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26. The fascia assembly of claim 25 wherein the trans-
parent top coat has a Class A finished surface thereon.

27. The fascia assembly of claim 25 wherein the other of
the at least two layers comprises an inner layer colored to
have an appearance consistent with the color at the prese-
lected vehicle.

28. The fascia assembly of claim 27 wherein the structural
layer 1s made of a less expensive material compared to the
cost of the outer and inner layers.

29. The fascia assembly of claim 27 wherein the outer and
mner layers are relatively thin compared to the thickness of
the structural layer.

30. The fascia assembly of claim 23, wherein the struc-
tural layer has a thickness of about 1.5 to 2.0 millimeters.

31. The fascia assembly of claim 23 wherein the structural
layer 1s formed from recycled materials.

32. The fascia assembly of claim 23 wherein the energy
absorber 1s formed from beads at expanded polypropylene.

33. The fascia assembly of claim 23 wherein the energy
absorber and the fascia can be shipped as a unit due to the
integral formation of the energy absorber and the fascia.

34. The fascia assembly of claim 23 the single structural
layer has an inner and outer surface, the inner surface of the
single structural layer forming the inner surface of the fascia.

35. The vehicle of claim 10, wherein the fascia and energy
absorber are mounted directly to the bumper beam with the
proviso that no additional energy absorbing materials dis-
posed 1nside or between the energy absorber and bumper
beam.

36. The bumper of claim 10, wherein the fascia and
energy absorber are mounted directly to the bumper beam
with the proviso that no additional energy absorbing mate-
rials are disposed inside or between the energy absorber and
bumper beam.
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